Simple 3D printed scaffold-removal method for the fabrication of intricate microfluidic devices
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Video S1: ABS scaffold-removal method for the fabrication of microfluidic devices Video S2: Various 3D multilayer PDMS microlfuidic devices fabricated with the ABS scaffold-removal method Video S3: Various external components embedded in PDMS microfluidic devices using the ABS scaffold-removal method ABS scaffold-removal for fabricating complex 3D multilayer PDMS microfluidic devices: Figure S1 ,S2,S3: ABS scaffold, and different diameters channels ! 11 ! Figure S11 . External components in a cavity bigger than the size of the channels guiding to it, so called "ship-in-a-bottle", can be obtained in a simple step. For example we inserted a 1x1 mm stirring bar in an ABS disk and connected this with three ABS 500 µm filaments. After curing the PDMS and removing the ABS plastic with acetone, the stirring bar is released in the formed chamber.
! 12 ! Figure S12 . Electronic components can be directly inserted in the PDMS microfluidic chip during the manufacturing. The PDMS is not conductive and the subsequent immersion in acetone is not affecting the electric components inside the PDMS. Here a 390 nm LED is embedded in the chip exciting a Rhodamine B solution inside the channels.
! 13 ! Figure S13 . A 200 µm resistance wire (nichrome) was embedded in the chip for selectively heating part of the microfluidic chip. Here part of the microfluidic channel is enveloped in a spiral of resistance wire. A theromochromic dye (color changing temperature: 27 °C) was then dissolved in water as temperature indicator. When a small voltage was applied to the the wire (c.a. 1.2 V; 0.35 A) the changing color of the thermochromic dye proved the selective heating. Scale bar in the micrograph = 1 mm.
! 14 ! Figure S14 . Small components can also be easily embedded in the design. Here a 32 µm copper wire is enveloping the microfluidic channel and used as NMR microcoil. Scale bar = 1 mm.
! 15 ! 17 ! Figure S17 . Even complex electronics can be embedded in PDMS chips. Here a RGB sensor (ADJDS-311) attached to an arduino micro are embedded in a microfluidic chip. The RGB sensor was connected to the Arduino board and the contacts were soldered with a iron solder. Then our procedure for creating the channel was performed. Within the acetone step, the microfluidic channel was created on top of the sensor. This particular sensor was too big for the size of the channel, therefore a 2x2mm chamber was created afterwards on top of the sensor. Three colored dyes were used to test the functionality of the electronics (see Figure  18 ).
! 18 ! Figure S18 . Three dyes were flowed separately and intermittently in the microfluidic chip, an halogen light was used for illuminating the flow cell. The RGB sensor detected the different dyes proving that the sensor and the microcontroller can be easily embedded in the PDMS microfluidic chip using the ABS scaffold-removal method. The Arduino micro was programmed with the Arduino IDE 1.0.5. For graph the results in real time Processing (ver. 2.2.1) was used.
